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(54) Ink containment system for an ink-jet printer. 

(57) The invented containment system (30; 130) 
provides a double-walled, or nested bag, configuration 
in which ink or liquid toner is contained within the sealed 
inner bag (44; 144) and the inner bag is contained, in 
turn, within a sealed outer bag (46; 146). An inlet/outlet 
port (42; 1 42) is provided for the introduction and extrac- 
tion of ink into and out of the interior volume (V) formed 
by the nested bags (44, 46; 144, 146). In one embodi- 
ment, the sidewalls (32, 32') are formed separately and 
their peripheral edges are staked to either side of an 
annular frame member (38) formed integrally with the 
inlet/outlet port (42). In another embodiment, the side- 
walls (144a, 144a'; 146a, 146a') are sealingly joined di- 
rectly to one another along their peripheries. Preferably, 
the inner bag (44; 1 44) or liner is a flexible mono polymer 
film or co-extrusion thereof that is ink-impermeable and 
the outer bag (46; 1 46) or liner is a flexible laminar struc- 
ture including metallized polymer layers adhered to one 
another. 
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Description 

Technical Field 

The present invention relates generally to ink con- 5 
tainment systems for printers. More particularly, it con- 
cerns an improved ink containment system wherein a 
plural-walled ink-containing bag is formed of two oppos- 
ing walls each of which is formed of separate, inner and 
outer, film layers joined along their peripheries and join- 10 
able to an inlet/outlet port or fitment. 

Background Art 

Typically, ink-containment systems for printers must is 
provide for the secure containment of ink and for the in- 
troduction of ink thereinto and extraction of ink there- 
from. Traditional constructions have been rigid, e.g. col- 
lapsible-rigid-wall structures, or compliant, e.g. collaps- 
ible-flexibie-single-wall, structures of the so-called pil- 20 
low design whereby opposing laminar sidewalls are 
joined along their peripheries to render a pillow-shaped 
ink container. Some of the drawbacks of such conven- 
tional ink-containment systems is volumetric inefficien- 
cy of the containment or the extraction whereby only a 2s 
fraction of the container's nominal volume, e.g. only ap- 
proximately 60%, is usable for containment and/or a sig- 
nificant volume of remnant ink is discarded with the con- 
tainer after maximum extraction. 

Another problem with laminar sidewall structures is 30 
that ink containment typically requires a metallization of 
the laminates, which sometimes leads to delamination 
due to ink or other harsh liquid contamination. The draw- 
back to metallization in laminates is low adhesion to the 
adhesives used to bond the films, and susceptibility to 35 
ink and liquid toner attack. Thus, while metallization 
meets the requirements of strength and ink-, air- and 
gas-impermeability, it reduces the reliability of the con- 
tainment. Laminar structures in general notoriously 
delaminate due to flexure and/or ink contamination. 40 
Once a sidewall structure has begun the delamination 
process, the process is irrevocably progressive. Further, 
laminar sidewall structures of a given thickness are in- 
herently less flexible, simply because of the bonding of 
the laminar components over their substantial surface 45 
area, than two separate films of the same overall thick- 
ness. Thus, a single film used for ink or liquid toner con- 
tainment, whether laminated or not, which has the same 
overall thickness tends to be stiff er and thus less effi- 
cient, so 

Ink containers preferably resist leakage not only in 
normal use, but also when accidentally dropped. Rigid 
box-like containment structures tend to shatter or frac- 
ture when dropped, and flexible, single-walled, pouch- 
like containment structures tend to burst or puncture 5S 
when dropped. None of the known prior art ink-contain- 
ment structures provides for the secure containment of 
ink against the possibility of ink leakage during long- 



term storage, normal use or accidental shock or other 
trauma to the container. 

Disclosure of the Invention 

Briefly, the invented containment system provides 
a double-walled, or nested bag., configuration in which 
ink or liquid toner is contained within the sealed inner 
film and the inner film is contained, in turn, within a 
sealed outer film. An inlet/outlet port is provided for the 
introduction and extraction of ink into and out of the in- 
terior volume formed by the nested bags. In one embod- 
iment, the sidewalls are formed separately and their pe- 
ripheral edges are staked to either side of an annular 
frame member formed integrally with the inlet/outlet 
port. In another embodiment, the sidewalls are sealingly 
joined directly to one another along their peripheries. 
Preferably, the inner bag or liner is a flexible mono pol- 
ymer film or coextrusion thereof that is ink-impermeable 
and the outer bag or liner is a flexible laminar structure 
including metallized polymer layers adhered to one an- 
other. 

These and additional objects and advantages of the 
present invention will be more readily understood after 
consideration of the drawings and the detailed descrip- 
tion of the preferred embodiment which follows. 

Brief Description of the Drawings 

Fig. 1 is a fragmentary, isometric view of the invent- 
ed ink-containment system made in accordance with a 
preferred embodiment. 

Fig. 2 is a cross-sectional view of the invented sys- 
tem, taken generally along the lines 2-2 of Fig. 1. 

Fig. 3 is a fragmentary, isometric view of the invent- 
ed ink-containment system made in accordance with an 
alternative, preferred embodiment in which there is pro- 
vided no chassis frame connection. 

Fig. 4 is a cross-sectional view of the invented sys- 
tem in its alternative embodiment, taken generally along 
the lines 4-4 of Fig. 3. 

Detailed Description of the Preferred Embodiment and 
Best Mode of Carrying Out the Invention 

In accordance with conventional ink-containment 
devices made with laminar sidewall construction, plural 
layers of different materials— each performing typically 
only one needed function, e.g. sealing, metallizing, 
strengthening or adhering— form a bonded film or sheet. 
Problems alluded to in the background section hereof 
include that of delamination and insufficient flexibility in 
such an ink-containment devices. Those of skill in the 
art will appreciate that metallization layers tend to form 
relatively weak bonds with other layers. Moreover, ink 
and liquid toner tend to attack rather harshly such layers, 
the result of which often is undesirable delamination 
over time. It will also be appreciated that the flexural 
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modulus of a bonded, laminar structure is lower simply 
because of the nature of a laminate in which, over any 
arbitrarily short, longitudinal span of the laminate, there 
is less capacity of the laminate to flex or bend due to the 
inter-layer bonding of plural laminar components there- 
in. 

Referring collectively to Figs. 1 and 2, the invented 
ink- or liquid toner-containment system is indicated gen- 
erally at 30. Importantly, it may be seen that system 30 
in accordance with a first preferred embodiment in- 
cludes opposing sidewalls 32, 32', each including a gen- 
erally coextensive inner layer and a separate outer lay- 
er, the sidewalls defining an ink- or toner-containment 
volume V. Thus, immediately it may be appreciated that 
the prior art laminar sidewall structure having the prob- 
lems discussed above is avoided in accordance with in- 
vention. Preferably, sidewall 32 includes an inner layer 
34 and an outer layer 36 preferably approximately co- 
extensive therewith, with the peripheral edges of layers 
34, 36 sealingly joined together. Similarly, sidewall 32' 
preferably includes an inner layer 34' and an outer layer 
36' approximately coextensive therewith, similarly seal- 
ingly joined with one another. It will be appreciated that 
primed reference designators, e.g. 32', associated with 
unprimed reference designators, e.g. 32, as used here- 
in, indicate opposing, and usually mirror-image, but oth- 
erwise identical components of systems 30, 1 30 (see 
Figs. 3, 4). 

As may be seen, a frame chassis member or arma- 
ture 38 including a rectilinear annulus indicated gener- 
ally at 3Ba bonds opposing sidewalls 32, 32' along op- 
posing, raised, annular shoulders 3Saa. thereby to com- 
plete a pocket-like enclosure or container 40 for the 
leak- and rupture-proof containment of ink or liquid ton- 
er. As will be seen, an alternative embodiment of the 
invented system includes no frame chassis armature 
38, but instead effectively, directly joins opposing side- 
walls 32, 32' at their peripheries, thereby to form a rel- 
atively freestanding, sealed pouch-like container 1 30 for 
corrosive or otherwise harsh printer liquid, e.g. for the 
containment of an ink-jet printer's ink or a laser printer's 
liquid toner. 

Referring still to Figs. 1 and 2, it may be seen that 
system 30 preferably also includes an inlet/outlet port 
42, which may be integral with frame chassis armature 
38, as indicated in the illustrated embodiment, or may 
be separate therefrom. Inlet/outlet port 42 will be under- 
stood to assume any desired configuration, within the 
spirit and scope of the invention, and its purpose of 
course will be understood to be to permit introduction of 
ink or liquid toner into, and to permit extraction of ink or 
liquid toner from within sealed container 40. It will be 
apparent that opposing double-walled sidewalls 32, 32' 
form what will be referred to herein as nested, inner and 
outer bags 44, 46. Ink or liquid toner may be introduced 
into or extracted from plural-bag containment system 30 
in any suitable manner, as by the use of syringes, 
pumps, etc. A preferably removable, rigid outer shell 48 
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of any desired configuration may be provided for pur- 
poses of handling, etc. 

It may be seen perhaps better from Fig. 2 that the 
front side film layers have been staked along annulus 
s 38a partly to define a double-walled bladder for the con- 
tainment of ink or liquid toner. Between the inner and 
outer film layers that define this front sidewall is a 1 at- 
mosphere volume of air that acts as a shock absorber 
to reduce the possibility of rupturing the inner film layer 
to that contains ink or liquid toner. It is believed that this 
double-walled construction provides an unprecedented 
level of security and reliability in ink or fluid toner con- 
tainment. The invented system may be thought of as a 
redundant system, as its bag-in-bag structure provides 
15 two nested containment vessels so that if the inner bag 
should rupture, nevertheless the outer bag will still con- 
tain the ink or liquid toner. 

Turning now collectively to Figs. 3 and 4, an alter- 
native preferred embodiment of the invention is indicat- 
20 ed generally at 130. Ink- or liquid loner-containment sys- 
tem 1 30 may be seen to differ from system 30 in only 
one important respect: system 130 has no annulus or 
ring to which the sidewalls attach. Instead, in accord- 
ance with the alternative embodiment of the invention, 
25 the sidewalls are joined around their peripheral edges, 
or selvages, directly to one another. An inlet/outlet port 
142 is provided and a protective shell 140 may be pro- 
vided in this embodiment, within the spirit and scope of 
the invention. It will be appreciated that the pleats by 
which bag-in-bag system 130 tends to maintain its rec- 
tilinear shape preferably are in the base region, and thus 
are invisible. 

The invention may be described as a fluid-contain- 
ment system. The invented system 130 in accordance 
with its preferred embodiment includes a first inner bag 
144 including opposing generally coextensive flexible 
films 144a, 144a' of fluid-impervious material defining a 
fluid-containment volume V therebetween; a second 
outer bag 146 substantially enclosing first inner bag 144 
in a nested configuration -to produce a double-walled 
containment of ink or liquid toner-with outer bag 146 
including opposing generally coextensive films 146a, 
146a' of impact-resistant material; and an inlet/outlet 
port structure 142 connected with a periphery of nested 
first and second bags 144, 146 for introduction of fluid 
into, and extraction of fluid out of, fluid-containment vol- 
ume V. Preferably, the invented system further includes 
a mounting structure connected with the port structure, 
similar to that shown in Figs. 1 and 2, for mounting such 
nested first and second bags and port structure to the 
frame member of the printer. Although, as may be seen 
from Figs. 3 and 4, this feature is optional and a con- 
tainment system without such mounting structure is 
within the spirit and scope of the invention. System 1 30 
also may provide a protective outer shell 148. 

Preferably, the first bag includes an overlapped first 
selvage substantially defining its periphery, with the first 
selvage including a first joining structure that joins the 
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layers of fluid-impervious material in opposition to form 
the inner bag Similarly, the second bag includes an 
overlapped second selvage substantially defining its pe- 
riphery, with the second selvage including a second join- 
ing structure that joins the layers of air-impervious ma- 
terial in opposition to form the outer bag. Such is better 
seen in Figs. 1 and 2, as in accordance with the alter- 
native embodiment described above. The inner and out- 
er bags each are formed of single continuous sheets of 
* material. 

It will be appreciated that selvage is used herein in 
its broadest sense to refer to a peripheral edge of a ma- 
terial layer, e.g. a film or layer, for joining with a periph- 
eral edge of another material layer. In accordance with 
a preferred embodiment of the invention, corresponding 
and lapping peripheral edges, or selvages, of opposing 
inner layers and overlapping outer layers that form the 
double-walled bag are suitably bonded to produce a 
sealed periphery of the bag for leak-proof and impact- 
resistant containment of a printer's ink or liquid toner. 

Preferably, the first joining structure includes a rigid 
annular structure interposing opposed flexible layers, as 
shown in Figs. 1 and 2. Opposed layers of the fluid-im- 
pervious material may be formed from a single folded 
or otherwise formed e.g. vacuum molded, sheet of the 
material. Similarly, opposed layers of impact-resistant 
material may be formed from a single folded or other- 
wise formed, e.g. vacuum molded, sheet of the material. 
The opposing flexible layers may be staked, or other- 
wise sealingly joined to the annular structure by any suit- 
able means involving elevated temperature and pres- 
sure, and may be staked one at a time or at the same 
time. 

It will be appreciated that the material from which is 
formed what will is referred to herein as inner bag 44, 
144 must have the following properties: provides effec- 
tive moisture-barrier, provides enough strength to resist 
rupture, flexible enough to stretch without breaking, and 
able to seal to high-density polyethylene (HDPE), the 
latter material being that from which the armature, fit- 
ment and inlet/outlet port preferably are made. Thus, in 
accordance with a preferred embodiment of the inven- 
tion, the fluid-impervious material is chosen from a 
group including (1 ) low<Jensity, linear low-density or ul- 
tra-low-density or single-site catalyst polyethylene 
(LDPE, LLDPE, ULDPE or SSCPE) or (2) co-extrusions 
thereof with core materials of bi-axially oriented nylon 
(BON) or ethyl vinyl alcohol (EVOH), e.g. co-extruded 
LLDPE/BON/LLDPE or LLPDE/EVOH/LLDPE, or poly- 
vinylidene fluoride (PVDF). Such mono or co-extruded 
films as are used to form what will be referred to herein 
as the inner bag preferably are between approximately 
1 and 3 mils thick. 

It will be appreciated that the material from which is 
formed what will be referred to herein as outer bag 46, 
146 must exhibit the following properties: provide a 
moisture and air barrier, add strength further to resist 
rupture and to protect the inner bag, act as a redundant 



seal in case the inner bag breaks, and capable of sealing 
to HDPE and to the inner bag. Thus, also in accordance 
with a preferred embodiment of the invention, the im- 
pact-resistant material is a polymers/thin-metals lami- 
5 nate of bonded layers wherein the polymers are chosen 
from a group including preferably linear (the linear ori- 
entation will be understood positively to affect impact 
strength), low-density polyethylene (LLDPE), polyester 
(PET), BON and oriented polypropylene (OPP), and 
io wherein the metals are chosen from a group including 
aluminum (Al) and silver (Ag). One such workable lam- 
inar structure (from innermost to outermost laminate) is 
LLDPE/PET-MET/MET-PET/LLDPE. Another (also 
from innermost to outermost laminate) is LLDPE/PET- 
MET/BON. Those skilled in the art will appreciate that 
the metallized polyester layers are preferably formed by 
vapor or sputter deposition of metal particles onto thin 
films of polyester, and that such metallized polyester lay- 
ers act as excellent barriers to air and moisture. The lay- 
20 ers of the laminar structure that form the outer films of 
the sidewalls may be bonded by any suitable adhesive. 

As may be seen in Figs. 3 and 4, the first and second 
bags 144, 146 preferably are configured at least in a 
base region thereof as a generally right parallelepiped, 
2S wherein the right parallelepiped configuration is nomi- 
nally maintained at least in part by one or more pleats 
formed in the base region of the nested bags. Other 
pleating arrangements and configurations are contem- 
plated, as are alternative methods of forming approxi- 
30 mately right angles and comers, etc. in the double- 
walled bladder, and all are within the spirit and scope of 
the invention. 

Another way of understanding the invention is to 
think of it more simply as an ink- or liquid toner-contain- 
35 ment system that includes, in accordance with a pre- 
ferred embodiment thereof, a rigid armature including 
an annulus that defines an aperture and further includ- 
ing an inlet/outlet port; a first sidewall including an inner 
and an outer film joined on its periphery to a first side of 
40 the armature along the annulus, thereby to bound the 
aperture on a first side of the armature; and a second 
sidewall including an inner and an outer film joined on 
its periphery to a second side of the armature along the 
annulus, thereby to bound the aperture on a second side 
45 of the armature. 

It may be seen, then, that the first and second side- 
walls and the annulus define a fluid-containment blad- 
der having a predefined maximum internal volume V be- 
tween the first and second sidewalls and within the ap- 
50 erture. It will also be appreciated that the choice of ma- 
terials for the inner and outer films render the inner films 
flexible and substantially impervious to penetration by 
ink or liquid toner, and render the outer films flexible and 
substantially impervious to penetration by air or mois- 
ts ture. As described and illustrated herein, while the in- 
vented containment system is for use with a printer hav- 
ing a frame member, it preferably further includes 
mounting structure connected with the armature for 
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mounting the armature to the frame member. In either 
embodiment, it will be appreciated that plural (e.g., two 
or more) nested bags may provide for redundant fluid 
contaminant. 

5 

Industrial Applicability 

It may be seen, then, that the invented system has 
broad applicability in connection with ink- or liquid-toner- 
containment, and has more particular applicability to io 
ink-jet or laser printers having replaceable ink supplies. 
Ink-containment systems made in accordance with the 
preferred embodiment of the invention have proven 
themselves reliably and securely to contain ink or liquid 
toner for extended periods of time, and have even sur- is 
vived a drop from an airplane. They also have been 
proven to yield more than approximately 90% of the ink 
contained therein, thus greatly increasing containment 
and extraction efficiency and reducing waste. Yet the in- 
vented system is inexpensively manufactured, e.g. by 20 
vacuum and/or injection molding. It will be appreciated 
that the invented system for ink or liquid toner contain- 
ment may be manufactured using existing tools, dies 
and assembly processes and equipment. 

Accordingly, while the present invention has been 25 
shown and described with reference to the foregoing 
preferred embodiments, it will be apparent to those 
skilled in the art that other changes in form and detail 
may be made therein without departing from the spirit 
and scope of the invention as defined in the appended 30 
claims. 



Claims 

35 

1. A fluid-containment system (30; 130) for a printer, 
the system comprising: plural bags (44, 46; 144, 
1 46) positioned in a nested configuration that allows 
movement of each bag relative to the other; and an 
inlet/outlet port structure (42; 142) connected with 40 
a periphery of said nested plural bags (44, 46; 144, 
146) for the introduction of fluid into and out of a 
fluid-containment volume (V) defined thereby. 

2. The system of claim 1 , wherein said plural bags (44, ^s 
46; 144, 146) include a first inner bag (44; 144) 
formed from a flexible, chemical resistant, susbtan- 
tially-fluid-impermeable material defining a fluid- 
containment volume (V) therein and a second outer 
bag (46; 1 46) substantially enclosing said first inner so 
bag (44; 144) in a nested configuration, said outer 
bag (46; 1 46) formed from a substantially-air-imper- 
meable material. 

3. The system of claim 2 wherein said nested config- 55 
u ration involves unbonded layering of said first in- 
ner bag (44; 144) within said second outer bag (46; 
146). 



4. The system of claim 3 wherein said first inner bag 
(44; 144) is formed of unlaminated plural films. 

5. The system of claim 3 wherein said second outer 
bag (46; 146) is formed of laminated, plural films. 

6. The system of claim 4 wherein said second outer 
bag (46; 146) is formed of laminated, plural films. 

7. The system of claim 1 , wherein said first inner bag 
(44; 144) includes opposing generally coextensive 
flexible films of fluid-impermeable material defining 
a fluid-containment volume (V) therebetween and 
wherein said second outer bag (46; 146) includes 
opposing generally coextensive flexible films (46a, 
46a'; 146a, 146a') of air-impermeable material. 

8. The system of claim 7, wherein said fluid-imperme- 
able material is chosen from a group including low- 
density polyethylene or co-extrusions thereof and 
polyvinylidene fluoride. 

9. The system of claim 7, wherein said air-impermea- 
ble material is a polymers/thin-metals laminate of 
bonded layers wherein the polymers are chosen 
from a group including low-density polyethylene, 
polyester and nylon, and wherein the metals are 
chosen from a group including aluminum and silver. 

10. The system of claim 7, wherein said fluid-imperme- 
able material is chosen from a group including low- 
density polyethylene or co-extrusions thereof and 
polyvinylidene fluoride and wherein said air-imper- 
meable material is a polymers/thin -metals laminate 
of bonded layers wherein the polymers are chosen 
from a group including low-density polyethylene, 
polyester and nylon, and wherein the metals are 
chosen from a group including aluminum and silver. 
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(54) Ink containment system for an ink-jet printer. 

(57) The invented containment system (30; 130) 
provides a double-walled, or nested bag, configuration 
in which ink or liquid toner is contained within the sealed 
inner bag (44; 144) and the inner bag is contained, in 
turn, within a sealed outer bag (46; 146). An inlet/outlet 
port (42; 1 42) is provided for the introduction and extrac- 
tion of ink into and out of the interior volume (V) formed 
by the nested bags (44, 46; 144, 146). In one embodi- 
ment, the sidewalls (32, 32') are formed separately and 
their peripheral edges are staked to either side of an 
annular frame member (38) formed integrally with the 
inlet/outlet port (42). In another embodiment, the side- 
walls (144a, 144a'; 146a, 146a 1 ) are sealingly joined di- 
rectly to one another along their peripheries. Preferably, 
the inner bag (44; 1 44) or liner is a flexible mono polymer 
film or co-extrusion thereof that is ink-impermeable and 
the outer bag (46; 1 46) or liner is a flexible laminar struc- 
ture including metallized polymer layers adhered to one 
another. 
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